Though it has been the most extensively used instrument for forensic evaluation, the MMPI-2 is being gradually replaced by the MMPI-2-RF version, requiring evidence research to support it. A malingering design was implemented to assess the efficacy of the overreporting validity scales in discriminating between a group of malingerers and the general and clinical populations in a forensic context. Of a total of 878 subjects, 309 were from the general population, 308 from the clinical population, and 261 were instructed to malinger a psychological injury. The results showed that malingerers scored significantly higher than the clinical and general population on the F-r, Fp-r, FBS-r, Fs and RBS scales. As for the classification of cases, the F-r, Fp-r, FBS-r, Fs, and RBS scales classified correctly and significantly between malingerers and honest respondents from the general population, and the F-r and Fp-r scales between malingerers and clinical population. Additionally, the results showed F-r incremental validity over Fp-r, and vice versa. Thus, F-r and Fp-r scales are independent and may be accumulated to detect malingering. Forensic practical implications from the results were derived and discussed. 
Malingering is defined by the American Psychiatric Association -APA (2013) as "the intentional production of physical or psychological symptoms disproportionate or false, motivated by external incentives . . . " (p. 726) . In the field of mental health, this translates into the reporting of psychiatric symptoms, cognitive disorders, and a combination of both (Pierson & Rosenfeld, 2015) . The global prevalence of malingering is estimated to range from 10 to 20%, with a 15 ± 15% ratio for clinical contexts, and 40 ± 10% for forensic settings (Young, 2015) . This phenomenon conditions psychological practice and must be controlled owing to the high socio-health costs involved (Chafetz & Underhill, 2013) , as well as having serious legal implications in forensic evaluations, e.g., a guilty verdict for an innocent defendant (Fariña, Arce, Vilariño, & Novo, 2014) . Whereas malingering is undoubtedly of interest for clinical practice, its assessment and control are indispensable mandatory requirements in forensic contexts (Arce, Fariña, & Vilariño, 2015) . The conclusions of forensic reports have legal consequences that may prompt to those being evaluated to fake their symptomology. Thus, the APA (2013) asserts in the DSM-5 that malingering should be suspected in evaluations in medical-legal contexts. In contrast, cases of malingering are seldom described in clinical practice for the simple fact that clinicians do not suspect it (Rogers, 2008) , that is, priority is given to therapeutic outcomes as opposed to scrutinising the veracity of symptoms.
Hence, forensic evaluation pursues a twofold objective: to measure an individual's clinical status, and to establish a differential diagnosis of malingering (Osuna, López-Martínez, Arce, & Vázquez, 2015) . To achieve both objectives, a multi-method and multi-measure technique combining interviews with a psychometric measure, the MMPI being the leading psychometric instrument worldwide (Ben-Porath, 2013; Graham, 2011; Greene, 2011; McDermott, 2012) , must be employed. The MMPI integrates sets of personality and clinical factors that have proven to be useful through time, and have been updated on several occasions in order to incorporate the most recent findings in psychopathology. Moreover, the MMPI consists of a series of scales and validity indexes that have shown to be effective in detecting the malingering of symptoms (Ingram & Ternes, 2016; Rogers, Sewell, Martin, & Vitacco, 2003) . In short, the MMPI performs the double function of complying with the forensic standard of assessing both clinical status and malingering.
The most recent version of the instrument applied to adults, the MMPI-2-RF (Ben-Porath & Tellegen, 2008 , is the restructured form of the MMPI-2 (Butcher, Dahlstrom, Graham, Tellegen, & Kaemmer, 1989 ) that was widely used in both forensic contexts (Arce, Fariña, Carballal, & Novo, 2006; Fariña et al., 2014; Nelson, Hoelzle, Sweet, Arbisi, & Demakis, 2010; Rogers et al., 2003; Wolf & Miller, 2014) , and clinical practice (Graham, 2011; Jiménez & Sánchez, 2002; Jiménez, Sánchez, & Tobón, 2009; Rogers, 2008) . In turn, the MMPI-2 consists of a re-standardization of the original inventory, the MMPI (Hathaway & McKinley, 1940) . The new version, the MMPI-2-RF, is shorter (338 vs. 567 items) and contains fewer scales (42 vs. 162). As for the validity of the protocols, the F-r, Fp-r, L-r, K-r, VRIN-r, TRIN-r, and FBS-r scales were revised, including scales previously outlined on the MMPI-2, but not available in the commercial version (e.g., RBS, Fs), whereas other productive scales (i.e., Fb, Ds, Wsd, Od, S) have been eliminated (Sánchez, Jiménez, Novo, & Silva, 2012) . As the scales were modified and eliminated, derived in lack of utility of the composed indexes and configurations (e.g., F-K, L + K, F-Fb). Regarding the clinical scales, the MMPI-2 contains standard clinical scales illustrated in the clinical profile of the commercial version. Moreover, the restructured clinical scales are drawn from the MMPI-2, but are not provided in the commercial version. The MMPI-2-RF, however, only contains the restructured clinical scales. In any case, administering the MMPI-2 is the same as administering the MMPI-2-RF given that the MMPI-2 contains all of the items on the on the latter.
A recent meta-analysis has found that the MMPI-2-RF overreporting validity scales significantly discriminated between honest respondents and malingerers with large effect sizes (Hedges's g), ranging from 1.04 for the FBS-r Scale to 1.43 for the Fp-r Scale (Ingram & Ternes, 2016) . Moreover, the evaluation context was found to be a moderator, of which one is the litigant. Nevertheless, these results are subject to considerable variability given that Ns (< 400) and/or k (≤ 3) do not guarantee of the stability of sampling estimates (Hunter & Schmidt, 2015) . Thus, further studies are required. As for the underreporting validity scales, the MMPI-2-RF is clearly inferior to the MMPI-2 as it has eliminated the Wsd, Od, Mp, S, PMH4 and Esd scales, and the F-K, L + K and L + K-F indexes (Arce, Fariña, Seijo, & Novo, 2015; Fariña, Redondo, Seijo, Novo, & Arce, 2017) .
Bearing in mind these observations, a malingering design was conducted to compare responses on the MMPI-2-RF under standard instructions (two samples: clinical and general population) and under malingering instructions in a forensic setting (instructions to malinger a psychological injury) and to assess the discriminating capacity (true effect) of the MMPI-2-RF overreporting validity scales for evaluations in forensic setting.
Method

Participants
A total of 878 subjects participated in the study, age range 19 to 69 years (M = 31.37, SD = 11.19), who were divided into 3 groups: general population consisting of 309 subjects, 163 men (52.75%) and 146 women (47.25%), mean age 32.95 years (SD = 12.03); clinical population with 308 participants, 148 men (48.05%) and 160 women (51.95%), mean age 33.74 years (SD = 11.36); and malingerers with 261 subjects, 95 men (36.40%) and 166 women (63.60%), mean age 26.70 years (SD = 8.21).
Measurement Instrument
The adapted Spanish version of the MMPI-2 (Hathaway & McKinley, 1999) was applied containing items from the MMPI-2-RF (338 items), with equivalent scores being obtained on either version (Ben-Porath & Tellegen, 2008 . The restructured clinical scales, and the overreporting scales: Infrequent Responses (F-r), Infrequent Psychopathology Responses (Fp-r), Infrequent Somatic Responses (Fs), Fake Bad Scale, also known as Symptom Validity (FBS-r), and Response Bias Scale (RBS) were obtained from the MMPI-2-RF.
The F-r Scale is made up of 32 items designed to detect unusual or infrequent responses in the normative population. As a matter of fact, 10% of the normative population responded to these items in the deviant direction. High scores indicate overreporting of a large variety of psychological, cognitive and somatic symptoms. In terms of the reliability of this scale, a Cronbach's ␣ of .818, .863, and .926 was found for the sample of the general population, the clinical population, and malingerers, respectively.
The Fp-r Scale analyses infrequent responses by psychiatric inpatient samples throughout 21 items. An elevated score indicates an individual's attempts at self-unfavourable reporting and exaggerated psychopathology. A Cronbach's ␣ of .262, .474, and .651 was obtained for the general population, the clinical population, and the sample of malingerers, respectively.
The Fs Scale is composed of 16 somatic content items which are infrequent in medical patient populations. Reporting a wide number of atypical somatic symptoms could be a clue of malingering. Cronbach's alphas of .697, .709, and .902 were obtained for the sample of the general population, the clinical sample and malingerers, respectively.
The FBS-r Scale was designed to be applied more in forensic context than in clinical settings. This scale is made up of 31 items which define somatic and cognitive symptoms that are rarely reported by personal-injury claimants; therefore, a high level of symptoms is associated with over-reporting. The Cronbach's alpha revealed a reliability of .709, .788, and .866 for the general population sample, the clinical sample, and malingerers, respectively.
The RBS Scale consists of 28 items that measure over-reporting as an unusual mixed of responses associated with non-credible memory complaints. In short, this scale assesses exaggeration of cognitive dysfunctions. A Cronbach's ␣ value of .609, .767, and .830 was found for the general population sample, the clinical sample, and malingerers, respectively.
Validity scale cut-offs to classify protocols as malingerers were ≥ 7 for Fp-r and > 17 for F-r (Ben-Porath, 2013), > 16 for RBS (Wygant et al., 2010) , and ≥ 6 for Fs and ≥ 21 for FBS-r (Schroeder et al., 2012) .
Design and Procedure
A malingering design was implemented to compare responses to the MMPI-2-RF under standard instructions (two samples: clinical and general population), and under malingering instructions. Prior to data analysis, the protocols were screened to detect highly inconsistent responding either due to extreme acquiescence (TRIN raw score ≥18 or T ≥80); random responding (VRIN raw score ≥18 or T ≥ 80); or an extremely high number of non-responding or double response items (i.e., unwillingness to cooperate in the evaluation) equal to or greater than 30, or outliers (L raw score >10, and K raw score >26), to eliminate these from the study (Arce, Fariña, Seijo, & Novo, 2015; Graham, 2011; Greene, 2011) . Under these circumstances, all cases were considered as valid for the study. Participants from the general population were assigned at random to responding under standard instructions or under malingering instructions. The clinical sample was taken randomly from patients of mental health outpatient services. The diagnostic rates were: anxiety disorder (20%), schizophrenia spectrum (16%), substance use disorder (12%), conduct disorder (7%), depressive disorder (12%) somatic symptom disorder (5%), feeding and eating disorders (7%), adjustment disorders (5%), mood disorder (7%), and other mental disorders (9%).
Malingerers were instructed to fake bad a psychological injury, with the aim of getting judicial incentives in order to avoid a criminal prosecution, to obtain financial compensation, and/or to seek revenge. Instructions were written to be easily understandable. No training was provided to malingerers. Nevertheless, malingerers were instructed to prepare consciously the subsequent psychological assessment. A screening to control the engagement with malingering instructions was performed to confront the ability to fake (Fariña et al., 2014) ; thus, all malingerers simulated at least one clinical diagnosis (T >70) on the MMPI-2-RF.
Data Analysis
Although the correlation between validity scales may be due to the evidence that malingerers were using a combination of malingering strategies, it may also be a consequence of an overlapping of the scales (in fact, share items) and of a measure duplicity. To contrast this, the correlation between scales was computed.
One factor ANOVAs were performed for the comparison of the means between groups (i.e., general population, clinical sample, and malingerers) in the overreporting validity scales of the MMPI-2-RF. Post hoc analysis were performed with the Bonferroni correction (.05/2 = .025). Accuracy classification of the MMPI-2-RF overreporting scales was estimated with sensitivity, specificity, diagnostic odds ratio (DOR), and the Area Under the Curve (AUC). DORs were better estimators than negative and positive predictive power as these vary according to the base ratio, that is unknown for the MMPI-2-RF validity scales (Fariña et al., 2014) , while the DORs do not (Glas, Lijmer, Prins, Bonsel, & Bossuyt, 2003) .
Undoubtedly, a comparative analysis of measures provides valuable data for drawing evidence-based conclusions that have practical implications (N = 1 designs), which should be complemented with an analysis of case studies (APA, 2013), particularly in forensic contexts (Amado, Arce, Fariña, & Vilariño, 2016) . As for the analysis of the ability to classify overreporting cases between populations, and the incremental validity, binary logistic and multinomial regression were performed. Finally, the cumulative classification of the scales was estimated to derive forensic judgement criteria (Arce et al., 2006) .
Results
Correlations between Overreporting Validity Scales
The results of the correlation analysis (see Table 1 ) between scales revealed a high significant and very high correlations, generally above .80. Thus, the scales were either measuring the same malingering strategy or subjects were combining strategies.
Comparison of Means between Populations
The comparison of means showed statistically significant differences between populations (see Table 2 ) on all the validity scales analysed. Post hoc analysis revealed malingerers scored significantly higher on all of the overreporting scales, i.e., F-r, Fp-r, Fs, FBS-r, and RBS, than the general and clinical population, in all of the comparisons a large effect size (g > .80) was observed, and the ability to discriminate malingering from honest responding was significantly (see CI overlapping at Table 2) higher in the general than in the clinical population.
Classification Accuracy
The classification rate of the malingering validity scales (see Table 3 ) was sensitive to discriminating between malingerers and the general population with values ranging from 43.68% on the FBS-r Scale to 96.17% on the Fp-r scale. Comparatively (see CIs overlapping at Table 3), the Fp-r Scale was significantly more sensitive to malingering than the other scales, but it was also significantly less specific. The FBS-r and RBS scales were significantly less sensitive to malingering than the F-r, Fp-r, and Fs scales. However, the FBSr, RBS and F-r scales were significantly more specific (> 90%) than the Fp-r and Fs scales. The between contexts comparisons (general population vs. malingerers, and clinical population vs. malingerers), showed both were sensitive to detecting malingering, whilst the Fs and RBS scales were more specific in discriminating between In terms of diagnostic accuracy, DORs (the ratio between of the probability of a correct classification of malingering and the probability of an incorrect classification of malingering) ranged extensively from 8.41 to 67.63. Comparatively (see CIs overlapping at Table 3), the diagnostic accuracy of F-r was higher between malingerers and the general population than for the Fs, FBS-r, and RBS; and for the Fp-r Scale than for the FBS-r Scale. In the discrimination between malingerers and the clinical population Fp-r achieved significantly higher diagnostic accuracy than Fs, FBS-r, and RBS; and F-r than FBS-r or RBS. The scales maintained their diagnostic accuracy in the between contexts comparison (see CIs overlapping at Table 3 ).
The superiority probability (AUC), that is, higher scores on the scale for the malingering population than for honest responding, ranged from .752 on the FBS-r Scale for the clinical population to .963 on the Fp-r Scale for the general population. Comparatively (see CIs overlapping at Table 3), the probability of obtaining higher score for malingerers was significantly less on the FBS-r Scale than on the other scales in comparison to the general and clinical populations. The performance of the FBS-r Scale was significantly better in the general population than in the clinical population. Nevertheless, interpreting the AUC as an effect size, the magnitude in all of the scales was more than large (> .75).
Case Classification Analysis of the Overreporting Scales
As the explanatory hypothesis resulting from case classification of the overreporting scales may be malingering or severity distress (Ben-Porath & Tellegen, 2008 Graham, 2011; Greene, 2011) , a multinomial logistic regression was performed to discriminate case classification of the overreporting scales among populations, i.e., to inform of real malingering (general population vs. malingerers) and between malingering and clinical severity (clinical population vs. malingerers). The results (see Table 4 ) revealed that all of the scales significantly and correctly discriminated (the greater probability of classifying a population of malingerers as such) with a large effect size (OR > 4.25) for the F-r, Fp-r, and RBS scales; and a moderate effect size (2.47 < OR < 4.25) for the Fs and FBS-r scales between malingerers and the general population. Notwithstanding, the ability to classify cases between malingerers and the clinical population was significant and with large effect sizes for the F-r and Fp-r scales, but not for the Fs, FBS-r, and RBS scales. As for the ability to discriminate on the F-r and Fp-r scales between malingerers and the general and clinical populations, the results were comparable. In short, only the F-r and Fp-r scales were valid (i.e., significant discrimination) in the classification of interpopulation malingering.
Incremental Validity of the F-r and Fp-r Scales
As the F-r and Fp-r scales correctly and significantly classified malingerers from the general and clinical populations, and a high correlation was observed between them (r = .860), incremental validity was analysed to determine if there was concurrent validity of one over the other. The results (see Table 5 ) revealed the F-r scale significantly increased the classification of malingering as compared to the Fp-r Scale and vice versa; in other words, both added validity to the other. In consequence, both scales were independent.
Incremental Malingering Classification of the Valid Overreporting Scales
The accumulative analysis of the classification of malingering on the F-r and Fp-r scales (see Table 6 ) shows two indicators of malingering correctly classified 84.3% of malingerers (true positives), and 80.6% and 62.0% (true negatives) in the general population and clinical population, respectively, but erroneously classified 38.0% of clinical cases (at least on one scale malingering was erroneously classified as such) as false positives (it failed to discriminate between clinical severity and malingering), and in 19.4% of the general population; and 3.8% as false negatives (classification of malingering as honest responding).
Discussion
The generalization of the results of the present study is subject to several limitations that should be borne in mind. First, though care was taken to control implication in the task, subjects under malingering instructions do not perform the same task as malingerers in real-life forensic evaluation (Fariña, Arce, & Real, 1994; Konecni & Ebbesen, 1992) . Second, the design was based on the assumption of general malingering, with an expected malingering context effect; in other words, it was conjectured that subjects would perform differently in malingering psychological injury to malingering mental insanity. Thus, the results are not directly generalizable to specific malingering contexts. Third, overreporting scales do not provide a differential diagnosis of malingering, but diagnostic impressions that require a multi-method approach. Fourth, the responses of subjects may be due to systematic bias owing to the tendency to report inexistent symptoms in the belief that it is important to do so for a specific reason (Greene, 2011) . Fifth, the malingering hypothesis derived from the overreporting scales is compatible with other alternative hypothesis, severity distress being the most prominent in forensic assessment. These scales are insufficient for discriminating between both hypotheses and fail to meet the requirements of a forensic task.
Bearing in mind the above limitations, the following conclusions may be drawn. In line with the model, the results showed malingerers scored higher in all overreporting scales in comparison to the control groups, i.e., general and clinical population. Moreover, overreporting scales performed significantly better at discriminating malingerers from the general population than from the clinical population. The best discriminative capacity was for the Fp-r scale and for the F-r scale. The former discriminated significantly better than the RBS, FBS-r, Fs and F-r scales with the clinical population, and the RBS, FBS-r and Fs scales with the general population, whereas the latter performed significantly higher than the RBS and FBS-r scales with the clinical population, and the RBS, FBSr and Fs scales with the general population. Furthermore, F-r and Fp-r scales diagnosed significantly better malingerers in comparison to the general and clinical population, respectively. However, the Fp-r Scale was less specific (i.e., correct classification of nonmalingerers) than the other overreporting scales. These results are in agreement with previous literature on the original scales of the MMPI-2 (Rogers et al., 2003) , and support the underlying models for these scales: F-r was created with items infrequently endorsed by the general population and Fp-r with items rarely endorsed by psychiatric patients (clinical sample). In short, the F-Family scales discriminated better between malingerers and honest responding (clinical and general population).
As for case studies (N = 1), the overreporting validity scales correctly and significantly classified malingering in contrast to honest responding in the general population, but only the Fp-r and F-r scales in contrast to the clinical cases. Succinctly, the F-r and Fp-r scales correctly and significantly classified malingering from honest responding, i.e., in contrast to the general and clinical population, otherwise, the accuracy of the RBS, Fs, and FBS-r in the classification of cases was not significant in inter-contexts. Namely, these scales are not generally valid to inform on overreporting as they do not perform adequately in the identification of malingering among clinical cases. Although F-r and Fp-r scales are strongly correlated, they were independent in malingering classification and their efficacy may be added as significant incremental validity of one over the other. Thus, the combination of both malingering scales improved the classification significantly. Nevertheless, the resulting combination was insufficient for forensic practice as false positives and negatives occurred, which is inadmissible in evaluations in forensic contexts. This underscores the differential diagnosis of malingering cannot rest on the Fp-r and F-r scales alone. Hence, malingering differential diagnosis requires a multimethod approach consisting of a clinical interview and a psychometric measure. Specifically, the psychometric measure with vast empirical support for this task is the MMPI-2, and within the clinical interviews -as the standard clinical interview is not valid as it facilitates malingering (recognition task for malingerers) and has no techniques to detect malingering -the forensic clinical interview with empirical support is the SIRS (Rogers, Bagby, & Dickens, 1992) , for criminal insanity assessment, and the Forensic-Clinical Interview (Vilariño, Arce, & Fariña, 2013) , for psychological injury assessment.
Future research should focus on the incremental validity of the standard and revised validity scales, and the incremental validity of the overrreporting measures of the MMPI-2 (e.g., the MMPI-2 includes additional scales such as the Dissimulation Scale Fptsd, and indexes such as F-K), the MMPI-2-RF, and the combination of the scales and indexes of both versions of the MMPI.
